Induction of chromosomal aberrations by camptothecin in root-tip cells of Vicia faba.
When root-tip cells of Vicia faba were exposed during early and middle interphase to camptothecin (Cpt), the aberrations obtained were exclusively of the chromatid type and tended to be localized in late replicating heterochromatic regions of the chromosomes. In these respects the clastogenic effect of Cpt resembles that of agents that act by an S-phase-dependent mechanism. In contrast to typical S-phase-dependent agents, Cpt produced lesions capable of giving rise to aberrations only in S-phase cells that were synthesizing DNA at the time of treatment. The dependence on ongoing DNA synthesis was suggested in autoradiographic experiments and by the fact that the clastogenic effect of Cpt was strongly suppressed by hydroxyurea, an inhibitor of DNA synthesis. After Cpt treatments, there were many more cells with 3-12 aberrations and far fewer cells with 0, 1 or 2 aberrations than expected on the basis of a Poisson distribution. Cpt further differed from typical S-phase-dependent agents by being capable of inducing lesions in the G2 phase that give rise to chromosomal aberrations in the first mitosis after treatment. This effect was obtained at Cpt concentrations around 10 microM, whereas only 0.03 microM Cpt was required to produce chromatid aberrations in the S phase. Results of G2-phase experiments with Cpt and 5-fluorodeoxyuridine, an inhibitor of DNA synthesis, suggest that DNA synthesis is required for the clastogenic effect of Cpt not only during the S phase, but also during the G2 phase, although the DNA syntheses involved are both quantitatively and qualitatively different.